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Findings

Analysis of data on employment, earnings, and the number of business establishments engaged

in U.S. manufacturing finds that:

H Metropolitan areas, especially large metropolitan areas and central metropolitan coun-
ties, contain the great majority of manufacturing jobs and nearly all very high-technology
manufacturing jobs, reflecting the advantages they provide to manufacturing in general
and very high-technology manufacturing in particular. In 2010, metropolitan areas con-
tained 79.5 percent of all manufacturing jobs, 78.6 percent of moderately high-technology
manufacturing jobs, and 95 percent of very high-technology manufacturing jobs.

H U.S. metropolitan areas have become increasingly specialized in manufacturing since
1980 but they vary widely in their manufacturing activities and focuses. Nearly all met-
ropolitan areas specialize strongly in at least one manufacturing industry even if they do not
specialize strongly in manufacturing as a whole.

B Manufacturing in most metropolitan areas follows one or more of six broad patterns of
industry clustering. These patterns are anchored in high specializations in computers and
electronics, transportation equipment, low-wage manufacturing industries, chemicals, machin-
ery, and food production.

B Manufacturing wages vary widely among metropolitan areas. In the nation’'s 100 largest
metropolitan areas, the average manufacturing earnings are highest in San Jose, at about
$145,000 per year, and lowest in McAllen, at about $35,000.

H Metropolitan manufacturing plants are relatively small but vary widely in size among
metropolitan areas. In 2009, the average metropolitan manufacturing plant had 57.4 employ-
ees, a figure that ranged from a high of 203.6 in Kingsport, TN, to a low of 9.1 in Ocean City, NJ.

H The long-term shift of manufacturing jobs toward the South came to a halt in the first
decade of the 21st century, while the Midwest had the fastest manufacturing job gains
over the last two years. Between 2000 and 2010 both the Midwest and the South lost about
34 percent of their manufacturing jobs, while between the first quarter of 2010 and the fourth
guarter of 2011 the Midwest saw a manufacturing job gain of 5.2 percent while the South saw a
gain of 2.2 percent.

H The early 21st century saw a resumption or continuation of long-term shifts of manu-
facturing jobs away from metropolitan areas and central metropolitan counties. Between
2000 and 2010 the central counties of metropolitan areas with three or more counties lost
33.9 percent of their manufacturing jobs while the outlying counties of those metropolitan
areas lost 29.3 percent. Although metropolitan areas lost manufacturing jobs at a slower rate
than nonmetropolitan counties between 2000 and 2010, nonmetropolitan counties gained
manufacturing jobs more rapidly than metropolitan areas during the past two years.

In view of these findings, public policy should enhance the innovation and productivity advan-
tages that metropolitan areas offer manufacturers, while eliminating artificial incentives for
manufacturers to seek low-wage locations. Because there is so much regional variation in
manufacturing, federal policy should provide a platform for state, local, and metropolitan efforts,
which can formulate policies to respond to regional needs.



Introduction

ith the slight resurgence of U.S. manufacturing in the recent years—termed a potential
“manufacturing moment” by some-it is important to consider not just the future of
manufacturing in America but also its geography.?

Geographic considerations are, in fact, central to whether the slow growth of U.S.
manufacturing jobs during the last two years signals a renaissance of American manufacturing or
merely a temporary respite from long-term decline.

General Electric CEO Jeffrey Immelt recently stated:

[Tloday at GE we are outsourcing less and producing more in the U.S. ... When we are decid-
ing where to manufacture, we ask, ‘Will our people and technology in the U.S. provide us with a
competitive advantage?’ Increasingly, the answer is yes.?

The people and technology that Immelt sees as crucial to his company's decisions to increase manu-
facturing in the United States are place-specific. Those locations—especially metropolitan areas— help
create the conditions that give firms such as GE a competitive advantage from manufacturing in the
United States.

When firms locate near each other, they gain a number of advantages. The geographic clustering
of companies in the same industry or related industries—along with the educational, R&D, business,
and labor institutions that support them—promotes high wages and innovation. Such clustering gives
manufacturers access to specialized workers, suppliers, and customers and makes it easier for them
to share ideas that can improve their performance. Manufacturers can also benefit from their location
in a geographic area that has a diverse set of industries, including those not associated solely with
manufacturing. In such locations, they can learn from the practices of non-manufacturing industries
and gain easier access to such services as engineering, finance, legal services, and management con-
sulting.*

These geographic benefits are not simply natural advantages but also advantages created by public
policy. The policy approach that aims to create such advantages, often called the high-road approach,
encourages firms to utilize highly paid skilled workers to create innovative products and processes.®
Because manufacturing's contribution to the nation’'s economic well-being is based in part on its high
wages and innovative capacity, high-road policies are in the national interest. High-road policies should
have an important geographic component if manufacturing differs in important ways in different parts
of the nation and if clustering and diversity are important for manufacturers. Geographic high-road
policies build on the strengths that come when firms locate near each other.

It is a common belief that manufacturing is basically the same throughout the United States, that it
has completely decentralized from its historic central locations, and that this decentralization mat-
ters little to the productivity of manufacturing firms. For example, Christina Romer, former chair of
President Obama'’s Council of Economic Advisers, recently claimed that geographic clustering is not
especially important in manufacturing.® This report shows that such views are incorrect. American
manufacturing is highly differentiated geographically. Different regions of the country, different met-
ropolitan areas, and even different counties within the same metropolitan area differ greatly in their
manufacturing industries, technology levels, wages, and plant sizes. Moreover, groups of manufactur-
ing industries cluster systematically in different types of metropolitan areas.

Geographic high-road policies are easier to implement if manufacturers are already moving toward
locations that offer the benefits of clustering and diversity and away from those whose competitive
advantage is based largely on low wages. Here, this report suggests, the evidence is mixed. The report
shows that manufacturing jobs have, for several decades, been moving out of the dense, centrally
located metropolitan counties that provide manufacturers with the greatest benefits of diversity. Yet
it also shows that the flight of manufacturing jobs to the right-to-work states of the South has at least
temporarily halted.

In its totality, this report offers the first comprehensive analysis ever of the metropolitan geography
of U.S. manufacturing.

The report begins by situating the present moment of U.S. manufacturing. It continues by reporting
a series of often surprising descriptive trends affecting the nature and location of American produc-
tion. Finally, it concludes by concludes by proposing geographic high-road policies for American
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manufacturing.” These policies require a federal platform that is sensitive to the ways in which
manufacturing differs geographically. They require state and local decisionmakers to take the lead in
adapting the high-road approach to their specific needs. This policy prescription differs from the gen-
eral business attraction incentives that have dominated state and local economic development policy.
These incentives (which cost state and local treasuries $70 billion annually) are problematic because
they reduce the revenue available to fund investments in training and technology—investments that
are essential to a high-road approach.®

Background

ome basic facts about manufacturing at the national level provide important background

for understanding the geography of American manufacturing. Figure 1 charts the number

of U.S. manufacturing jobs during the last three decades. In 2010 the United States had

11.5 million manufacturing jobs, which made up 8.5 percent of all U.S. jobs. The number of
manufacturing jobs declined by 40.7 percent from 1979 (when it peaked at 19.4 million) through 2010.
This decline did not occur evenly over time, however. There were two large waves of manufacturing
job loss, one from 1979 through 1990 and the other from 2000 through 2010. The second wave was
by far the more severe; between 2000 and 2010 the United States lost 5.9 million manufacturing jobs,
a decline of 33.8 percent.?

Since the beginning of 2010 the United States has gained manufacturing jobs, although the
350,000-job (3.1 percent) gain between January 2010 and December 2011 pales in comparison with the
previous decade’s loss. This gain may turn out to be nothing more than a bounce-back of demand from
the Great Recession. However, there are a number of reasons to believe that it may be the beginning
of a longer-term trend. The recent boom in American oil and natural gas production has boosted the

Figure 1. Manufacturing Jobs, 1979-2010 and January 2010-December 2011
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Figure 2. Industry Composition of Manufacturing Jobs, 2010

Other 19.3% Food 12.6%

Fabricated Metal Products 11.1%
Primary Metals 3.1% \
Nonmetallic Mineral Products 3.2%

Paper 3.4% Computer & Electronic Products 9.6%

Aerospace Products & Parts 4.1%

Printing & Related Support Activities 4.2% Machinery 8.6%

Chemicals (less Pharmaceuticals) 4.4%
Motor Vehicles & Parts 5.9%

Miscellaneous Manufacturing 4.9% .
Plastics & Rubber Products 5.4%

Note: “Other" includes furniture, electrical equipment, wood products, pharmaceuticals, beverage and tobacco, transporta-
tion equipment other than aerospace and motor vehicles and parts, apparel, textile and textile product mills, petroleum and
coal products, and leather. “Motor vehicles and parts"” includes only those establishments that categorize themselves as
principally involved in this industry; firms in many other industries listed above also send products to the auto industry.

Source: Authors’ analysis of Moody's Analytics data

Figure 3. Technology Composition of Manufacturing Jobs, 2010

Moderately High Tech 18.6%

All Other Manufacturing 65.3%
Very High Tech 16.1%

Source: Authors’ analysis of Moody'’s Analytics data

demand for the machinery and chemicals used to extract oil and gas and by providing U.S. manufac-
turers with an inexpensive, reliable energy source. Developments in China, the major destination for
offshored manufacturing, have also contributed to the recent growth of U.S. manufacturing. Although
labor costs in Chinese manufacturing are only about 9 percent of those in the United States, they have
been rising about twice as rapidly as productivity in recent years, reducing China's labor cost advan-
tage. The value of the Chinese yuan has risen slightly, also reducing China’'s competitive advantage in
manufacturing.”® Spurred in part by the disruptive impact of last year's Fukushima earthquake on the
automotive supply chain and by Boeing's difficulties in coordinating a far-flung global supply chain for
its 787 Dreamliner, manufacturers are reconsidering the costs of offshoring and are beginning to bring
some previously offshored production back to the United States (“reshore” it)."
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Figure 4. Average Annual Earnings in Manufacturing Industries and the Entire U.S. Economy, 2010
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Note: Other transportation equipment is transportation equipment other than aerospace and motor vehicles and parts.

Source: Authors’ analysis of Moody's Analytics data

Of the individual industries covered in this report, the largest are food products, which made up 12.6
percent of all manufacturing jobs in 2010; fabricated metal products, which accounted for 11.1 percent;
and computers and electronics (9.6 percent). (See Figure 2.) More than a third of all manufacturing
jobs were in high-technology industries. Very high-technology industries, taken together, made up
16.1 percent of manufacturing jobs, while moderately high-technology industries accounted for 18.6
percent (Figure 3).

Wages in manufacturing are higher than in the economy as a whole (Figure 4). (A previous
Brookings report shows that this is true even when worker, job, and locational characteristics that
influence wages are taken into account.”) The manufacturing industries with the highest average
annual earnings are pharmaceuticals, computers and electronics, petroleum and coal products,
aerospace, chemicals, and machinery. They are lowest in textile product mills, apparel, wood, leather,
furniture, and textile mills. The highest-wage manufacturing industries are either very or moderately
high technology, very capital-intensive, or both, while the lowest-paying industries are neither.

During the first decade of the 21st century the least severe manufacturing job losses occurred in
high-wage industries and in industries where products are heavy in relation to their value (so that
transportation costs are an important consideration in factory location) (Figure 5).” Since the begin-
ning of 2010, most durable goods industries as well as a few nondurable goods industries gained jobs
(Figure 6).

Yet these broad national patterns mask an enormous amount of geographic variation in American
manufacturing. Manufacturing job losses, industries, and wages differ massively among the nation’s
366 metropolitan areas and among broad regions of the country. The findings of this report illustrate
these and other geographic dynamics.
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Figure 5. Job Growth and Loss in Manufacturing Industries, 2000-2010
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Figure 6. Job Growth by Manufacturing Industries, 1st Quarter 2010-4th Quarter 2011

Note: Other transportation equipment is transportation equipment other than aerospace and motor vehicles and parts.

Source: Authors’ analysis of Moody's Analytics data
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Methodology

his report covers manufacturing activity in the nation’s metropolitan areas and, for some
findings, in nonmetropolitan areas and portions of some metropolitan areas. (See below for
details.) Manufacturing, as defined in the North American Industry Classification System
(NAICS), includes business establishments that are primarily devoted to the production of
goods from raw materials, substances, or components. Anyone who works in such an establishment
is considered a manufacturing worker. Thus, production workers, maintenance and repair workers,
managers, engineers and others who work in factories are considered manufacturing workers. How-
ever, people who work for manufacturing companies but not in or immediately adjacent to factories
are not. Engineers in free-standing R&D centers and managers in separate corporate headquarters are
examples of the latter.

This report generally breaks manufacturing down into industries defined at the NAICS three-digit
level. However, some NAICS four-digit industries or combinations of those industries (pharmaceuticals,
aerospace, and motor vehicles and parts) are also considered because they are especially important to
the U.S. economy.” Appendix Table 1 shows the manufacturing industries covered in this report.

The report also provides an analysis of high-technology manufacturing. (For a discussion of how
“high-technology manufacturing” relates to other definitions of innovative manufacturing, see Box
1.) Following a widely used set of criteria developed by Bureau of Labor Statistics economist Daniel
Hecker, the report defines very high-technology industries as those in which science and engineering
occupations (scientists, engineers, engineering technicians, and science and engineering managers
combined) account for at least five times their economy-wide percentage of employment. It defines
moderately high-technology industries as those in which these science and engineering workers
account for at least two but less than five times their economy-wide employment percentage.” Table 1
summarizes the very and moderately high-technology industries included in this report.'® This report
uses the percentage of industry employment in science and engineering occupations as its measure of
an industry’s high-technology status instead of R&D intensity, another plausible and readily available
measure, because there is little variation in R&D intensity among manufacturing industries, with just

Table 1. High-Technology Industries

Percent of industry employment in science

High-Technology Category Industry and engineering occupations
Very High Technology* Computer and Electronic Product Manufacturing 37.4%
Pharmaceutical & Medicine Manufacturing 32.2
Aerospace Product and Parts Manufacturing 31.0
Moderately High Petroleum & Coal Products Manufacturing 14.5
Technology** Chemical Manufacturing other than Pharmaceuticals & 12.8
Medicines
Transportation Equipment Manufacturing other than 12.7
Motor Vehicles & Parts and Aerospace
Machinery Manufacturing 12.5
Electrical Equipment, Appliance, and Component 12.3

Manufacturing

*Science and engineering occupations as percent of total industry employment are at least five times the national average.

**Science and engineering occupations as percent of total industry employment are at least two but no more than five times the national average.

Source: Authors’ analysis of Bureau of Labor Statistics Occupational Employment Statistics survey data for 2010
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two exceptions. Of the industries covered in this report, pharmaceuticals and computers and electron-
ics are the only ones whose R&D intensity exceeds the average for manufacturing as a whole.”

Some findings in the report categorize metropolitan areas according to the extent to which they
specialize in manufacturing as a whole, in very and moderately high-technology manufacturing
industries, and in other selected manufacturing industries. A metropolitan area is considered to be
strongly specialized in a manufacturing industry if that industry's percentage of the metropolitan
area’s total employment is at least 1.05 times its percentage of nationwide total employment. An area

Box 1. What is Innovative Manufacturing?
Manufacturing contributes to the national goal of promoting innovation. There are several ways to define the most innovative
kinds of manufacturing.

"High-technology” manufacturing is often defined as industries that employ a high average percentage of scientists and
engineers in their manufacturing establishments. (See the main text and Table 1 for examples and the exact definition used
in this report.) Alternatively, some have delineated which manufacturing industries are high-technology based on products,
reaching somewhat different conclusions about the geography and other characteristics of high-technology manufacturing.
The occupation-based approach used in this report uncovers some types of high-technology manufacturing that are inap-
propriately omitted from a product-based categorization and depicts a more geographically diverse image of high-technology
manufacturing.’®

The President’s Council of Advisors on Science and Technology defines “advanced manufacturing” as “a family of activi-
ties that (a) depend on the use and coordination of information, automation, computation, software, sensing, and networking,
and/or (b) make use of cutting edge materials and emerging capabilities enabled by the physical and biological sciences, for
example nanotechnology, chemistry, and biology. It involves both new ways to manufacture existing products, and the manu-
facture of new products emerging from new advanced technologies."™

"High-road" manufacturing is a technique that firms in any industry can use to innovate. In this technique, firms harness the
knowledge of all their workers to create innovative products and processes. Firms do this by hiring or training highly skilled
workers at all levels, ranging from engineers to skilled tradespeople with four-year apprenticeships to production workers who
can set up and operate many different kinds of equipment. Such a workforce enables firms to quickly generate and implement
significant innovations in products, materials, and processes. Firms may also employ mechanisms such as “quality circles” that
bring together workers at all levels to brainstorm about problems such as how to de-bug the production process quickly for a
new product or save money by reducing defects. The higher wages paid to the more-skilled workers are offset by their higher
productivity and fast response to unexpected circumstances.?°

All these definitions of innovative manufacturing describe situations in which firms are introducing new products and
processes at a high rate. A great deal of evidence shows that such innovation yields benefits to consumers and workers as a
whole that go well beyond those captured by company owners.?

However, many firms are classified as innovative under some definitions but not others. For example, a manufacturer of
small metal clips for aerospace would count as using “very high technology" but would not be considered “advanced” if it used
standard materials and production techniques. It could be considered a “high-road” manufacturer if it involved production
workers in improving its products or processes and paid an above-average wage. Conversely, a manufacturer of stamped parts
for automobiles would be considered “advanced’ if it made extensive use of sensors and other computer controls and “high
road" if the firm employed a high percentage of engineers, but would not be considered “high technology" because others in
its industry do not employ a high percentage of engineers. High-road techniques should be considered “advanced” because
they involve new ways of decentralizing information flow. However, an “advanced” firm need not be high road. Such a firm
could employ a combination of Ph.D.'s, who develop new compounds, and minimum-wage workers, who mix the compounds by
simply following orders.

This report measures the innovativeness of metropolitan areas based on the extent to which they contain industries that
are “very high technology" or “moderately high technology.” This measure is imperfect in that it is based on national industry
averages, not on the innovativeness of the firms that are actually in the metropolitan area in question. Also, the data count as
manufacturing employment only those jobs that are found in factories. Employment in separate headquarters or R&D facili-
ties is not counted as manufacturing employment; since many of these employees are likely to be innovators, and since these
facilities are highly likely to be located in metropolitan areas, the innovativeness of metropolitan manufacturing will in general
be significantly understated.
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is considered to be very strongly specialized in a manufacturing industry if that industry’s percent-
age of the metropolitan area's total employment is at least 1.50 times its percentage of nationwide
total employment. An area is considered to be highly specialized in a manufacturing industry if that
industry’s percentage of the metropolitan area’s total employment is at least 1.90 times its percentage
of nationwide total employment. An area is not specialized in an industry if that industry’s percentage
of the metropolitan area’s total employment is below its nationwide percentage.??

The report shows that many metropolitan areas have common patterns of manufacturing industry
composition; their manufacturing jobs come from similar groups of manufacturing industries. The
specific quantitative cutoffs used to define these groups are derived from a mathematical cluster
analysis of the manufacturing industry employment percentages in metropolitan areas.?®* Metropolitan
areas that do not meet the criteria for any of these groups are classified as “diversified manufactur-
ing" or “other specialized manufacturing” metropolitan areas. The latter two categories are based
on the extent to which a metropolitan area’'s manufacturing employment is diversified across many
industries or concentrated in a few. Diversification of manufacturing is measured by a Herfindahl
index, a standard measure of diversification used in economics. Lower values of the index indicate
more industrial diversification.?* Metropolitan areas that do not meet the criteria for other groups and
that have Herfindahl index values below 0.12 are classified as "“diversified manufacturing” areas. Those
that do not meet the criteria for other groups and that have Herfindahl index values of 0.12 or more
are considered “other specialized manufacturing” areas.®

One of the metropolitan area groupings is defined, in part, on the basis of a specialization in low-
wage manufacturing industries. These industries are the industries whose national average wages
are below the national average wage for manufacturing as a whole. The industries included in the
low-wage manufacturing group are food, textile mills, textile product mills, apparel, leather, wood, and
furniture.

The report compares manufacturing wage levels among the 100 largest metropolitan areas. It mea-
sures wages by average annual earnings per job in 2010. The analysis is restricted to the 100 largest
metropolitan areas because extremely high average earnings in industries with very few workers can
have a large influence on overall average earnings in some smaller metropolitan areas. In addition to
examining average earnings for the 100 largest metropolitan areas, the analysis compares each met-
ropolitan area'’s actual average earnings with the average earnings that it would be expected to have
given the extent to which its manufacturing jobs are in industries that pay high wages nationwide.?® In
this analysis a metropolitan area is not classified as high-wage simply because its manufacturing job
mix is tilted toward industries that are high-wage nationwide. Thus, this latter measure does not give
Austin “extra credit” toward high-wage status simply because a relatively large share of its manufac-
turing employment is in computers and electronics.

The report also presents information on average plant size in manufacturing. This information is
derived from the Census Bureau's County Business Patterns data series. County Business Patterns
reports the results of an annual survey of employers. County Business Patterns is the only data series
available for estimating average plant size at the national and metropolitan levels. Average plant
size is defined as total employment divided by the number of business establishments. To preserve
employer confidentiality, County Business Patterns suppresses the number of employees and/or
establishments in some industries in some metropolitan areas. Where this occurs, the series usually
provides a range of values. This report uses the midpoint of that range as an estimate of the relevant
data value. In the few cases where no range of values is available, the report omits the industry/metro-
politan area combination from its estimates.

The primary data source for this report is the economic forecasting firm Moody's Analytics, which
provides estimates of employment,and wages. Moody's Analytics data are based on data from the
Bureau of Labor Statistics and Bureau of Economic Analysis. A previous Brookings report details their
advantages and limitations.?” As noted above, the analysis of plant size is based on data from County
Business Patterns; those data are not necessarily comparable to Moody's Analytics data but are used
because they are the only data available for the purpose. In addition, the report occasionally uses data
from other U.S. government sources to supplement its analysis.

The report presents data for the nation's 366 metropolitan areas. It uses metropolitan area
boundaries defined as of 2009. The report also compares metropolitan and nonmetropolitan areas
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(aggregated nationwide), broad regions of the country (Northeast, Midwest, South, and West, combin-
ing metropolitan and nonmetropolitan areas), and, for metropolitan areas with three or more counties,
central and outlying counties of the metropolitan area. A central county of a metropolitan area is one
that contains the metropolitan area’s principal city or cities.?® Outlying counties are those that do not
contain a principal city. Every county in the United States is either a central or outlying county of a
metropolitan area with three or more counties, a county in a one- or two-county metropolitan area, or
a nonmetropolitan county.

Most data in the report are for the year 2010, the last full year for which Moody's Analytics data are
available. (Where a year is not specified, data pertain to 2010.) Some findings make comparisons over
time; those comparisons use Moody's data from 1980, 1990, 2000, and the period from the first quar-
ter of 2010 through the fourth quarter of 2011 (the last quarter for which final data are available). Plant
size data are for 2009, the last year for which County Business Patterns data are available.

An online companion to this report (www.brookings.edu/usmfginteractive) provides comprehensive
data on manufacturing jobs and wages for the nation’'s metropolitan areas.

Findings

A. Metropolitan areas, especially large metropolitan areas and central metropolitan
counties, contain the great majority of manufacturing jobs and nearly all very high-
technology manufacturing jobs, reflecting the advantages they provide to manufactur-
ing in general and very high-technology manufacturing in particular.

Contrary to the popular view that geography does not matter much for manufacturing, most U.S.
manufacturing jobs are located in metropolitan areas. In 2010, metropolitan areas were home to 79.5
percent of manufacturing jobs. Although this percentage is lower than the 85.2 percent of all U.S. jobs
that resided in metropolitan areas, it nevertheless indicates that manufacturers gain important advan-
tages from locating in metropolitan areas. These advantages include the benefits of clustering with
other companies in the same industry and related industries: access to a broad pool of skilled workers
with industry- or cluster-specific skills, access to suppliers and business customers, the ability to share
ideas face-to-face with others who are working on similar business or technological problems, and
access to educational, research, consulting, and engineering services that are specialized in the needs
of the industry or cluster. Metropolitan areas also benefit manufacturers because of their industrial
diversity, which provides manufacturers with access to educational, financial, legal, and management
and engineering consulting services that are not necessarily specific to their industries, larger pools of
generally skilled workers, and opportunities to share ideas with firms in unrelated industries.?®

Because of their size, the nation’s 100 largest metropolitan areas typically offer greater advantages
of industrial diversity than smaller metropolitan areas. These advantages are important enough to
manufacturers that 58.5 percent of manufacturing jobs were located in the 100 largest metropolitan
areas in 2010. Once again, this figure is below the corresponding 66.8 percent figure for all U.S. jobs
but still represents a large majority of manufacturing jobs.

The central counties of metropolitan areas are typically the places that have the greatest density
of businesses (manufacturing and non-manufacturing). Research has shown that manufacturers are
more productive in locations with a high density of businesses, perhaps because the advantages of
clustering and diversity are greatest in those locations.3° The location of manufacturing jobs within
metropolitan areas reflects the benefits of density. Of all manufacturing jobs located in metropolitan
areas with three or more counties, 88.8 percent were located in the central counties of those metro-
politan areas. The corresponding figure for all jobs was 58.9 percent, suggesting that the benefits of
density are more important for manufacturing than for other industries.

The advantages of locating in metropolitan areas in general, and large metropolitan areas and cen-
tral metropolitan counties in particular, are especially pronounced for very high-technology industries.
In 2010, 95.0 percent of all very high-technology jobs were located in metropolitan areas, 79.5 percent
were located in the 100 largest metropolitan areas, and 94.3 percent of all very high-technology
jobs in three- or more-county metropolitan areas resided in the central counties of those metropoli-
tan areas. The advantages of these locations were less pronounced for moderately high-technology
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Figure 7. Percent of Manufacturing Jobs in Metropolitan Areas, 100 Largest Metropolitan
Areas, and Central Metropolitan Counties, by Technology Sector, 2010
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*Central metropolitan county percent is the percent of all jobs in three- or more-county metropolitan areas that are in central
counties of those metropolitan areas.
Source: Authors’ analysis of Moody's Analytics data

industries, whose metropolitan, large metropolitan, and central county percentages were more similar
to those for manufacturing as a whole. In 2010, metropolitan areas were home to 78.6 percent of all
moderately high-technology manufacturing jobs, the 100 largest metropolitan areas contained 56.8
percent of those jobs, and central counties had 88.8 percent of the moderately high-technology jobs
in three- or more-county metropolitan areas. Figure 7 summarizes these broad locational differences
between the different technology levels in manufacturing.

Very and moderately high-technology manufacturing industries also differ markedly in their
regional profiles (Figure 7). More than a third of all very high-technology jobs (36.5 percent in 2010)
are in the West. This is striking because that only 19.3 percent of all manufacturing jobs are in the
West. The Northeast also has a much higher percentage of very high-technology manufacturing jobs
than of all manufacturing jobs, while lower percentages of very high-technology manufacturing jobs
than of all manufacturing jobs are in the Midwest and South.®

Compared to very high-technology manufacturing jobs and manufacturing jobs as a whole, those
in moderately high-technology manufacturing are much more likely to be in the South and much less
likely to be in the West (Figure 8). The South, with 38.0 percent of all moderately high-technology
employment in 2010, has more moderately high-technology jobs than any other region. This is
because ports and offshore drilling are important to certain moderately high-technology industries.
Specifically, 47.8 percent of all jobs in petroleum and coal products are in the South, as are 45.6
percent of all jobs in chemicals other than pharmaceuticals (often dependent on inputs from the oil
industry), and 62.1 percent of jobs in ship and boat building. Outside of these three port-based indus-
tries, the South hosts only 32.3 percent of all moderately high-technology manufacturing—nearly one
percentage point less than the region’s share of total U.S. manufacturing. In other words, the dispro-
portionate gravitation of moderately high-technology manufacturing to the South is isolated to port-
based industries, and is better explained by physical characteristics than by public policy decisions.

The idea of the product life cycle helps explain why very high-technology manufacturing jobs,
despite some geographic deconcentration and movement out of metropolitan areas over the last few
decades, remain much more geographically concentrated, more metropolitan, and more centrally
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Figure 8. Percent of Very High-Technology, Moderately High-Technology, and All Manufacturing Jobs, by Region, 2010
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located within metropolitan areas than moderately high-technology manufacturing jobs or manufac-
turing jobs as a whole.3 According to this theory, new products and products produced using new
technologies have to be manufactured close to R&D centers. In addition, their manufacturing pro-
cesses benefit greatly from the access to scientists and engineers, specialized suppliers, and face-
to-face communication among firms that are found in locations where there are many similar firms.
These locations tend to be high-density locations: metropolitan areas and especially central counties
of metropolitan areas. Over time, industries mature as production becomes more routine and these
advantages of geographic concentration become less important as determinants of industry location.
Production costs become relatively more important. As a result, industries that are less technology-
intensive become more geographically dispersed and move to lower-cost areas, such as outlying
metropolitan counties and nonmetropolitan counties. Over time, even industries that remain very
high-technology industries deconcentrate for the same reasons.

The product cycle does not happen automatically, however. Mature industries can be renewed with
radically new products and technologies, leading them to reconcentrate and recentralize. Public policy
can assist such renewal through support for education and training and R&D. The relative costs of
different locations can change for a variety of reasons, including changes in public policy. For example,
increasing availability of low-wage production locations in the U.S. (e.qg., via right-to-work laws) and
abroad (e.q., via policies to promote U.S. trade with low-wage countries) can accelerate the processes
of manufacturing deconcentration and decentralization.

B. U.S. metropolitan areas have become increasingly specialized in manufacturing since
1980, but they vary widely in their manufacturing activities and focuses.

Contrary to popular views that manufacturing no longer matters in the United States, manufacturing
remains an important part of the economic base of many metropolitan areas. Notwithstanding large
manufacturing job losses nationwide, a large minority of metropolitan areas specialize in manufactur-
ing. In 2010, 163 metropolitan areas were at least strongly specialized in manufacturing (i.e., manufac-
turing's share of total employment was at least 1.05 times its national share), 84 were at least very
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Figure 9. Metropolitan Areas by Degree of Manufacturing Specialization, 2010

. &
LS . 2 e o0 0 °® :. .:
. / .o . ) o o, .‘i ". ..o‘.. ~¢. o ®
.Q..o ° 0: ° \ .'.3.. ¢ e ..&‘ .o‘.o ...".°..
& . e o W Rt
.. S L 2 o.... ° YOS {5 % °
.o: . ° 4 . o © o Se o2 °
G - o ... y .: o'}’:-::..
— e © . ® ° - T % e .'Q..‘ ."o....
4 ° . : c _°® ° ..o" ' 4
° co . .o e © . ° - e ® :
[ ] e ®o .. ..’ w ..E
. . ‘. Te
[ J ™Y ® ‘..

Note: Metropolitan areas colored gray are not specialized in manufacturing, green are strongly specialized, blue are very strongly specialized, and red are
highly specialized.
Source: Authors’ analysis of Moody's Analytics data

strongly specialized (with a manufacturing share at least 1.50 times its national share), and 40 were
highly specialized (with a manufacturing share at least 1.90 times its national share). (See Figure 9.)

Thirty years earlier, fewer metropolitan areas were specialized in manufacturing. In 1980, 148 metro-
politan areas were at least strongly specialized in manufacturing, 71 were at least very strongly special-
ized, and 20 were highly specialized.

How could the number of manufacturing-specialized metropolitan areas increase during a 20-year
period during which 271 of the nation's 366 metropolitan areas lost manufacturing jobs? This was
possible because, in some metropolitan areas, manufacturing's share of the metropolitan area'’s
employment rose relative to its share of national employment even as its number of manufacturing
jobs (and manufacturing's share of the metropolitan area’'s employment) fell.3®* The increased number
of manufacturing-specialized metropolitan areas means that, despite large manufacturing job losses
nationwide, more metropolitan areas depended on manufacturing as part of their economic base in
2010 than in 1980.

The example of Seattle shows how this occurred. Metropolitan Seattle lost more than 15,000 manu-
facturing jobs between 1980 and 2010, and manufacturing's percentage of all Seattle-area jobs fell
from 18.7 percent to 9.7 percent. Yet manufacturing's percentage of all jobs nationwide fell even faster
during this time, from 19.4 percent to 8.5 percent. Therefore, manufacturing’s share of all Seattle-
area jobs rose from 0.96 times its share of all U.S. jobs to 1.14 times its share of all U.S. jobs. Thus, by
the definitions used in this report, Seattle did not specialize in manufacturing in 1980 but specialized
strongly in it in 2010.

A look at Figure 9 shows that the nation’s manufacturing-specialized metropolitan areas are not
evenly distributed across the country. Most notably, manufacturing-specialized metropolitan areas are
concentrated in a range of states in the Great Lakes region and the upper South. There are also con-
centrations of manufacturing-specialized metropolitan areas in New England and along the West Coast
and Gulf Coast, but those metropolitan areas are generally not as strongly specialized in manufactur-
ing as those along the Great Lakes and in the upper South.

Regions of the country differ not only in the importance of manufacturing to metropolitan

BROOKINGS | April 2012 n



B

Metropolitan Area

Table 2. Most Manufacturing-Specialized Metropolitan Areas, 2010

Manufacturing Percent of All
Jobs in Metropolitan Area

Metropolitan Manufacturing Job Percentage As
Multiple of National Manufacturing Job Percentage

Elkhart-Goshen, IN
Dalton, GA

Columbus, IN
Sheboygan, WI
Hollan